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LANCING DEVICE WITH DECOUPLED LANCET 

CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application claims the priority benefit of U.S. Provisional Application 
Sen No. 60/456,195. filed March 20, 2003, which is hereby incorporated by reference 
herein. 

FIELD OF THE INVENTION 
[0002] The present invention relates generally to the field of medical sampling 
devices, and more particularly to a lancing device including a high-velocity, low-mass 
lancet, and a drive mechanism decoupled from the lancet during the lancing operation. 

BACKGROUND OF THE INVENTION 
[0003] Various lancing devices are known for penetrating the skin of a human or 
animal subject at a lancing site for obtaining a sample of blood or other body fluids. In 
general, a typical lancing device includes a housing containing a lancet connected to a 
spring-driven drive mechanism, and further includes a cocking mechanism for arming or 
energizing the drive-spring, and a trigger mechanism for releasing the drive mechanism 
to complete the lancing operation. 

[0004] In order to encourage compliance with a prescribed sampling regimen, for 
example as in blood glucose sampling by diabetics, it is desirable to minimize the pain 
and discomfort resulting from the lancing procedure. To date, efforts to minimize pain 
from lancing have largely focused on controlling the depth of penetration into the 
subject's skin at the lancing site. For example, many lancing devices include a depth- 
control mechanism for varying the depth of penetration, either by adjusting the distance 
of travel of the lancet tip, or by adjusting the position of an endcap through which the 
lancet protrudes during the lancing operation. 

[0005] Advances in lancing device technology have, to some extent, reduced the 
pain associated with the lancing process. However, continued improvement in reducing 
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pain and discomfort associated with the lancing process is a continuing need. It is to an 
improved lancing device nrieeting this and other needs that the present invention is 
primarily directed. 

SUMMARY OF THE INVENTION 
[0006] The present invention provides an improved lancing device for reducing 
pain and discomfort associated with the lancing process. Advantageously, example 
forms of the present invention minimize pain by reducing the mass behind the lancet 
and increasing its velocity as it pierces the skin of the subject at the lancing site. This 
reduction in mass and increased velocity is achieved, at least in part, by decoupling the 
lancet from the drive mechanism for the lancet, during at least that portion of the lancet 
travel when the lancet tip pierces the skin at the sampling site. Example embodiments 
of the present invention further minimize pain and trauma by enabling improved control 
and more precise guidance of the lancet to minimize or prevent lateral movement of the 
lancet during puncture. 

[0007] In one aspect, the present invention is a multi-use or disposable lancing 
device. The device preferably includes a lancet movable between a retracted position 
and an extended position, and a drive member for impacting the lancet to drive the 
lancet from the retracted position to the extended position, wherein the drive member is 
decoupled from the lancet when the lancet is in its extended position. 
[0008] Preferably, the lancing device includes a stop member that limits the travel 
of the drive member before the lancet reaches the extended position. But the drive 
member stop does not limit the travel of the lancet. So the lancet decouples from the 
drive member and continues moving toward the extended position after the drive 
member is stopped by the drive member stop. In addition, the lancing device preferably 
includes a separate stop member that limits the travel of the lancet in the extended 
position. 

[0009] In example embodiments, the lancing device includes a drive spring 
nested within an opening in the drive member so that part of the drive spring is closer to 



3 Attorney Docket No.: 2G02. 1 -091 

PATENT 

the lancet that part of the drive member, thereby reducing lateral movement of the drive 
member and lancet. The lancing device further includes a trigger mechanism for 
holding the drive member in the retracted position and releasing the drive member for 
movement to the extended position, with the trigger mechanism having a latch that is 
removably engages a notch in the drive member. Also, the drive member comprises a 
ram or piston, which has a greater mass than the lancet. 

[0010] Furthermore, example embodiments of the invention include a penetration 
depth adjustment feature. For example, the lancing device may be provided with an 
endcap comprising an inner cap and an outer cap that rotates relative to the inner cap. 
The inner cap has a helical channel with a series of recesses that sequentially receive a 
protrusion on a flexible arm of the outer cap. In this way, rotating the outer cap moves it 
axially between discrete penetration depth settings. 

[0011] In another aspect, the present invention is a method of lancing the skin to 
sample body fluid. The method preferably includes impacting a low-mass lancet with a 
drive member to move the low-mass lancet from a retracted position to an extended 
position; and decoupling the motion of the low-mass lancet from the motion of the drive 
member through at least a portion of a path of travel of the lancet. 
[0012] These and other aspects, features, and advantages of the invention will be 
understood with reference to the drawing figures and detailed description herein, and 
will be realized by means of the various elements and combinations particularly pointed 
out in the appended claims. It is to be understood that both the foregoing general 
description and the following brief description of the drawings and detailed description of 
the invention are exemplary and explanatory of preferred embodiments of the invention, 
and are not restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 
[0013] FIG. 1 is an exploded perspective view of a lancing device according to an 
example embodiment of the present invention. 
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[0014] FIG. 2 is a cross-sectional view of the lancing device of FIG. 1, in an 
uncocked, rest position. 

[0015] FIG. 3 is a cross-sectional view of the lancing device of FIG. 1, in a 
cocked or armed position. 

[0016] FIG. 4 is a cross-sectional view of the lancing device of FIG. 1, in a firing 
or activated position. 

[0017] FIG. 5 is a cross-sectional view of the lancing device of FIG. 1, in a 
piston/lancet impact position. 

[0018] FIG. 6 is a cross-sectional view of the lancing device of FIG. 1, in a piston 
stop position, just before decoupling. 

[0019] FIG. 7 is a cross-sectional view of the lancing device of FIG. 1, in an 
extended or puncturing position, with the lancet decoupled from the piston. 
[0020] FIG. 8 is an exploded side view of an endcap of the lancing device of FIG. 
1 , showing an inner cap and an outer cap. 

[0021] FIG. 9 is a side view of the endcap of FIG. 8, showing the outer cap 
assembled onto the inner cap in a first depth position. 

[0022] FIG. 10 is a side view of the endcap of FIG. 8, showing the outer cap 
rotated to a second depth position. 

[0023] FIG. 11 is a side view of the endcap of FIG. 8, showing the outer cap 
rotated to a third depth position. 

[0024] FIG. 12 is a cross-sectional view of a portion of the endcap taken at line B- 
B of FIG. 11. 

[0025] FIG. 13 is a side view of the endcap of FIG. 8, showing the outer cap 
rotated to a fourth depth position. 

[0026] FIG. 14 is a side view of the endcap of FIG. 8, showing the outer cap 
rotated to a fifth depth position. 
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 
[0027] Referring now to the drawing figures, wherein like reference numerals 
represent like parts throughout, preferred forms of the present invention will now be 
described. It is to be understood that this invention is not limited to the specific devices, 
methods, conditions, or parameters described and/or shown herein, and that the 
temriinology used herein is for the purpose of describing particular embodiments by way 
of example only. Thus, the terminology is intended to be broadly construed and is not 
intended to be limiting of the claimed invention. In addition, as used in the specification 
including the appended claims, the singular forms "a," "an," and "the" include the plural, 
plural forms include the singular, and reference to a particular numerical value includes 
at least that particular value, unless the context clearly dictates otherwise. Furthermore, 
any methods described herein are not intended to be limited to the sequence of steps 
described but can be carried out in other sequences, unless expressly stated othenwise 
herein. 

[0028] FIGS. 1 and 2 show the major components of a lancing device 10 
according to an example embodiment of the present invention. The lancing device 10 
preferably comprises an outer shell or housing 12. The housing 12 may be, for 
example, a generally cylindrical element having a proximal end 14 and a distal end 16, 
and defining an axial interior chamber 18 extending substantially through its length from 
end to end. The housing 12 is preferably fonned of plastic and/or another substantially 
rigid material(s), for example by injection molding. 

[0029] The lancing device 10 preferably includes an endcap 20 mounted to the 
proximal end 14 of the housing. Preferably, the endcap 20 includes an inner cap 
member 20a and an outer cap member 20b for providing lancing depth adjustment 
capability, as described in detail with reference to FIGS. 8-14. The endcap 20 
cooperatives with the housing 12 to define the axial interior chamber 18. In addition, the 
endcap 20 preferably includes an opening or passage through which a lancing tip 
extends for puncturing. For example, the inner and outer caps 20a and 20b may 
include aligned openings or passages 22a and 22b (collectively, "the opening 22"). 
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Also, depth indicia and/or sample size indicia may be provided on the endcap 20 and/or 
the housing 12 to indicate the lancing depth setting. 

[0030] In an alternative embodiment, the endcap is a single piece that is separate 
from and attached to the housing. And in another alternative embodiment, the endcap 
is integrally formed with the housing into a single piece without depth adjustment 
capability, that is, the endcap is essentially an endwall of the housing. As such, the 
term "endcap" as used herein includes any structure at the proximal end of the housing, 
whether separate from or integral to the housing. 

[0031] In still other alternative embodiments, the lancing device enables depth 
adjustment by other mechanisms. For example, the endcap may have one or more 
adjustably positionable internal stop members that limit the distance of travel of a lancet, 
or the endcap may be adjustable so that the axial position of the endcap may be varied 
to limit the travel. In particular, the endcap can be joined to the housing by a threaded 
connection permitting the endcap to be extended and retracted axially relative to the 
housing by twisting the endcap. And in yet other alternative embodiments, a proximal 
face of the endcap has one or more raised projections or rings for stimulating bloodflow 
for sample collection, as by pressure and/or pumping, and/or may be transparent or 
comprise a transparent portion for monitoring sample collection, 
[0032] A lancet 30 is preferably slidably mounted within the housing 12 and/or the 
endcap 20, for translation between a retracted position within the housing and endcap, 
and an extended position wherein a sharp lancing tip portion 32 of the lancet projects 
through the opening 22 in the endcap 20. A close sliding fit is preferably provided 
between the lancet 30 and the housing 12 and/or the endcap 20 to minimize lateral 
movement and rocking of the lancing tip 32 during the lancing operation. The lancet 30 
preferably comprises a body portion 34 formed of plastic and/or another material(s), 
having a proximal end 29 from which the lancing tip 32 projects and a distal end 31 
opposite the proximal end. The body portion 34 of the lancet 30 is preferably larger in 
at least one dimension than the opening 22 to prevent the lancet from passing through 
the opening and being discharged from the housing 12 and endcap 20. For example. 
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the lancet 30 may be provided with the proximal end 29 of the body portion 34 
dimensioned so that it will not pass through the endcap opening 22, but will instead 
engage the endcap 20 to limit the travel of the lancet. The lancet 30 may be 
substantially smaller and lighter in weight than standard known lancets, because the 
lancet does not need to incorporate a gripping surface or engagement features for 
coupling the lancet with the drive mechanism of the lancing device 10. A return spring 
36 is preferably engaged between the lancet 30 and the endcap 20 or housing 12 to 
retract the lancing tip 32 back into a shielded position after lancing, enclosed within the 
housing and endcap, to prevent inadvertent needlesticks or bloodborne contamination. 
[0033] A drive mechanism includes a drive member such as a ram or piston 40 
that is preferably mounted to translate axially within the chamber 18 of the housing 12 
and/or endcap 20. The piston 40 preferably includes a proximal end 42 for impacting 
the distal end 31 of the lancet 30 upon firing to propel the lancet into its extended or 
lancing position, for puncturing the skin of the subject at the lancing site. The contacting 
surfaces of the piston 40 and the lancet 30 are preferably smooth, parallel surfaces, or 
provide point contact at the approximate centerpoint of the lancet, to minimize or 
prevent lateral movement or rocking of the lancet during the lancing procedure. The 
piston 40 is preferably sized and shaped to generally conform to the inner shaped of the 
axial interior chamber 18 of the housing 12 and/or endcap 20 with a nice fit for 
preventing or eliminating lateral movement. In a typical commercial embodiment, for 
example, the piston 40 and the axial interior chamber 18 are generally cylindrical. In 
addition, the center of mass of the piston 40 is preferably axially aligned with the center 
of mass of the lancet 30, further minimizing lateral movement or rocking of the lancet. 
And the mass of the piston 40 is preferably greater than that of the lancet 30, which 
reduces the mass of the components impacting and piercing the skin. 
[0034] A cocking mechanism 39 preferably includes an arm or rod 41 that 
extends from the piston 40 to a position external of the housing 12, for example through 
an opening 43 in the distal end 16 of the housing 12 as shown, or alternatively through 
a side or other opening formed in the housing. The cocking rod 41 may be a separate 
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component affixed or coupled to the piston 40. For example, the cocking rod 41 may be 
fixedly received in an opening 51 in the piston 40, as shown. Alternatively, the cocking 
rod 41 may be integrally formed with the piston 40 as a single component. 
[0035] The drive mechanism preferably further includes a drive spring 44 for 
driving the piston 40 from a retracted position to an extended position for impacting the 
lancet 30. The drive spring 44 may be engaged between the piston 40 and the housing 
12, for example received in the piston opening 51 as shown, or between the cocking rod 
42 and the housing. With the drive spring 44 received in the opening 51 of the piston 
40, the proximal end of the drive spring is fonvard (closer to the lancet) of the distal end 
of the piston so that it is not "pushing" the piston from behind, thereby helping to reduce 
any lateral movement of the piston in the chamber 18 and generally providing improved 
guidance and control. It will be understood that the lancing device 10 may be 
alternatively provided with a different cocking mechanism, or without a cocking 
mechanism for single-use lancing devices. 

[0036] The piston 40 preferably comprises a flared shoulder, projection, or 
segment 46 having an expanded dimension for contacting a stop or limit member to limit 
the travel of the piston during the lancing operation. For example, the stop or limit 
member may be provided by a distal face portion 47 of the endcap 20, or alternatively 
by an interference member projecting from another part of the housing 12 or endcap 20, 
or by another component of the lancing device 12. In addition, the piston 40 has 
another flared shoulder, projection, or segment 43, with the opening 51 preferably 
defined therein. The flared segments 43 and 46 of the piston 40 together define a 
locking notch 53. The locking notch 53 may be a circumferential channel, as shown, or 
it may be a circular hole or otherwise configured notch. 

[0037] The lancing device 10 preferably further comprises a trigger mechanism 
50. For example, in the depicted embodiment, a rocker ami 52 is pivotally mounted to 
the housing 12 by a hinge or other pivotal connection 54 approximately midway along 
the length of the rocker arm. A latch 56 extends from a proximal end of the rocker arm 
52, and through an opening 55 in the sidewall of the housing 12 to engage and release 
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the piston 40 during cocking and firing. A release button or contact surface 58 is 
provided on the distal end of the rocker amri 52, for selectively releasing the trigger 
mechanism when the user is ready to fire the device and carry out a lancing sequence. 
A spring 60 normally biases the latch end of the rocker arm 52 inward for engagement 
with a shoulder defined by the notch 53 of the piston 40 during cocking, until the user 
overcomes the biasing force of the spring by applying finger pressure onto the release 
button 58 to pivot the latch 56 out of engagement with the lock notch to fire the lancing 
device 10. It will be understood that the lancing device 10 may be alternatively provided 
with a different trigger mechanism. 

[0038] Figures 2-7 depict a sequence of operation of the lancing device 10 and a 
method of lancing according to an example embodiment of the present invention. The 
lancing device 10 is initially delivered to the user in an uncocked, rest position, as 
shown in FIG. 2. The opening 22 in the endcap 20 may initially be sealed for sterility, as 
by a penetrable foil covering, or by a plug or cap that is removed by the user prior to 
use. 

[0039] The user cocks the device 10 to the cocked or armed position of FIG. 3 by 
grasping the cocking rod 41 and drawing it away from the housing 12 in the distal 
direction indicated by direction arrow "d." The cocking rod 41 preferably includes a 
knob 62 or other gripping surface to make cocking easier. As the cocking rod 41 is 
drawn back, the piston 40 is also retracted axially through the chamber 18 of the 
housing 12, compressing and energizing the drive-spring 44, until the latch 56 of the 
rocker arm 52 engages the notch 53 of the piston 40 to retain the piston in the cocked 
or amied position, as shown in FIG. 3. 

[0040] The user then places the proximal face of the lancing device 10 into 
contact with the skin at the sampling site and presses the release button 58. This draws 
the latch 56 out of engagement with the piston 40, releasing the piston to be driven by 
the drive spring 44 in the firing direction indicated by direction arrow "f in FIG. 4. The 
proximal end 42 of the piston 40 then impacts the distal end 31 of the lancet 30, as 
shown in FIG. 5, and propels the lancet 30 in the firing direction "f." After the piston 40 
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impacts the lancet 30, the expanded segment 46 of the piston contacts the distal face 
47 of the endcap 20 to stop the travel of the piston, as shown in FIG. 6. The lancet 30 
is thereby decoupled from the piston 40 as the lancet continues on until it is stopped by 
a stop or limit member in its extended or lancing position, as shown in FIG. 7. The 
lancet stop may be defined by the inside wall of the endcap or another structure. In any 
case, the lancet stop and the drive member stop are two separate structures, that is, 
they are not one and the same (even though they may both be defined by the endap or 
the housing or another component of the lancing device). 

[0041] By decoupling the lancet 30 from the drive mechanism, the mass of the 
components coupled to the lancet when the sl<in is pierced is reduced, which has been 
found to minimize the sensation of pain experienced by the subject. Just before the 
piston 40 impacts the lancet 30, the piston has kinetic energy and the lancet does not. 
And just after the piston 40 impacts the stop 47, the lancet has kinetic energy and the 
piston does not. After the lancet 30 is driven into its extended position to puncture the 
skin at the sample site, the return spring 36 returns the lancet to the retracted position 
wherein the lancet tip is protected from inadvertent contact. 

[0042] Turning now to FIGS. 8-14, there are shown additional details of the inner 
and outer caps 20a and 20b of the endcap 20. As shown in FIGS. 8 and 12, the inner 
cap 20a has a helical channel 65 with a series of recesses 64 that receive a protrusion 
66 on a flexible arm 68 of the outer cap 20b. As the user rotates the outer cap 20b. the 
protrusion 66 on the flexible arm 68 rides in the helical channel 65, thereby moving the 
endcap 20 axially and changing the penetration depth. The protrusion 66 seats in the 
recesses 64 to provide discrete depth settings, and the flexible arm 68 deflects when 
the protrusion is between the recesses 64 to permit adjusting between the depth 
settings. Any number of depth settings may be provided, space permitting. In the 
embodiment shown, there are five recesses 64, which provide five discrete depth 
settings. FIGS. 9, 10, 11, 13 and 14 show these five depth settings, progressing from 
the deepest to the shallowest. 
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[0043] To replace the lancet 30 in the lancing device 10, the user rennoves the 
endcap 20 from the housing 12, with the return spring 36 retained in the endcap. The 
used lancet 30 is then removed and a fresh one inserted. To do this, the user can 
grasp the lancet body 34, instead of the lancet tip 32, and insert the lancet 30 into the 
endcap 20 tip-first. Then the endcap 20, now holding the lancet 30 and the return 
spring 36, is replaced on the housing 12. ands the lancing device is ready for another 
use. The process can be repeated as needed for subsequent lancings. 
[0044] In alternative embodiments, the decoupled drive member is provided by a 
spring-biased rocker, hammer, or punch, or a transversely driven cam surface, instead 
of the piston. In another alternative embodiment, the piston stop member extends from 
the housing, instead of the endcap, to retain the piston in the housing when the endcap 
is removed for lancet replacement. And in another alternative embodiment, the piston 
stop member is located closer to the proximal end of the lancing device, and the 
shoulder of the piston that engages the stop member is defined by the proximal face of 
the drive member, so that substantially the entire length of the piston is in sliding contact 
in the axial chamber to minimize lateral movement. 

[0045] Acpordingly, it can be seen that the present invention provides advantages 
over other lancing devices. In particular, the present invention includes lancing devices 
in which the drive mechanism is decoupled from lancet when the skin is pierced. 
Because of this decoupling, there is less mass behind the lancet tip when impacting the 
skin, which reduces the pain felt by the user. In addition, the drive spring is decoupled 
from the lancet when the skin is pierced, thereby preventing restrikes from spring- 
induced lancet oscillations. Furthermore, the lancet has a high velocity relative to 
previous lancing devices because of the reduced mass/energy ratio from decoupling the 
lancet from the drive mechanism. 

[0046] It should be understood that the foregoing relates only to example 
embodiments of the present invention, and that numerous changes, additions, 
modifications and deletions may be made from the example embodiments described 
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without departing from the spirit and scope of the invention as defined by the following 
claims. 



